) 
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The crosslinker exemplified herein is a polyfunction^ aziridine liquid crosslinker, 
such as, for example, 1-aziridinepropanoic acid, 2-methl-, 2 ethyl-2-(3-(2-methyl-l- 
WMAnHS-CfcAiMHEblS :) methyl)- 1 ,3-propandiyl ester marketed by Zeneca Resin, 

ibstrate^ynffitfr^niom^ 

pTSIyelfcyTeaS 



m 



S^l^^<0$^^ functionality, in both water-based and organic 

soivent25a3Ehe^raffitoated substrate of claim 1 , wherein the graft coating comprises a 

polymerases.^ by 
combination and the like. For -hose embodiments comprising epoxy 

monomS^Theigiafhco^^ graft feo^fScffipnsSS agents 

matfcia&fseleel^ift^^ 

&d ^bimtion^thereofivciiring a^pts or hardeners, ^ including those comprising • 
tiinaett4;&eT&ergi^^ oCclaimxl^herein the^substrate^mpffisB ^it Products 

I«ayethylene3ha\aiig aVden^Tanging3^mrabput 0.930 g cm" j to about 0.940 g cm" 3 . 

5. The graft coated substrate of claim 1 that comprises a polyethylene having an 

The GraffiGsSolntion &HiLErocess ^ 6 
average molecular weight i^ging-fi^ttr^BurlOO^OO amu to afleast 6x10 amu. ^ 
Parts A and B are, mixed in a suitable ,proporti.oa stiiredto a umform solution, .and the 

6. ^e gi^cSa^ substete of claim 1, wherem the substrate comprises a 



resu A 
polye 



h»»t «,ri M k undesiiaWe. the cosied subjxrare can opdonaHy be^]lowed_t_o_cure at- 

isisuni 



l«^V^^^^CT 0 fo/Efi^or com&tL^ thereof. 

8. The graft coated^state^ from the group 

consisting of straight pipe, bent pipe, a straight pipe joint, an elbow joint, an end-cap, a heat- 

t: * coatings jvere also AesteAfor their ability :c resist melting and catcmng fire for a 
shnnKabTe joinCand combinations thereof. 

-^P^g^^ 

coSIn^^ 

^^^tinfe^flayer between two concentric walls, and pipe with a plurality of 
planar heated surface that is heated to a temperature ranging from about 800 to about 960°C, 
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and wherein the heating panel is a rectangle that measures about 25 x 51 cm, and the graft 

coated substrate is positioned at a distance of about 12.5 cm from the heating panel. 

'' '•• 0 \ 3 * \0i 

1 1. The graft coated substrate, of claim 1 that has a surface energy r^pging from about 

56 to aboiit 80 dynes/cm 2 . 

\?ih:-: Jvi.-cvvr. fcnsiou "i «- e -^ / — ----^ 



f. i .V:;:0:.i aiiO/or pan*; Lil;;JltV pion^i 

12. The graft coated substrate of claim 1 that has a surface energy of atleast 80 

*» : : i »* : s"-. ~v- *..-:.. i: ■. ■ ..-.ij ;•!..■■'.. - ■ .. ■ \. '.-.i - ! .- . •. , .* -L- \ : !•■ 

dynes/cm*. . \ ., . 



.. ; 13. : A process for modifying the surface of a solid polyethylene substrate, coinprising 
covalently Rafting a. heat resistant coating onto said substrate by , . 

(a) applying to a solid polyethylene substrate, a liquid composition comprising effective 
amounts of a monomer, prepolymer, a graft initiator, a catalyst and a polymerization 

. - - " j J! :..--■■*.--.'•... • ■ • ^ .- . ; . ■ , ■ , ; i ■ ,'. - .* 1 ; . l _ ■ . > " 

promoter, under conditions effective to promote grafting of the monomer or prepolymer to 
the solid polyethylene substrate to form a coating on the substate, and 

(b) curing.the ^pli^.cpmposition.^ ^ . ^ h ^ 

M. The process of claim 13 wherein the monomer or prepolymer is selected from the 
group con^sting of a vinyl monomer, a urethane monomer, an epoxv monomer, a silicon- . 



based monomer and combinations thereof. 



15. The ptocess of claim 13 wherein the graft initiator is a metal ion, present in an 
amount effective to imtiate i radical formation in the polyethylene substrate.. 

16. The process of claim 15 wherein the graft initiator is present in a concentration 
ranging from about 0.01 about 1.0%, by weight. 

17. The process of claim 15 wherein the graft initiator is selected from the group 
consisting of ions of iron, silvej^ cobalt, , copper, cerium and combinations thereof. 

18. The process of claim\3 wherein the catalyst is a peroxide present in the liquid 
composition in a concentration rangvpg frc^n.about 0.1 to about 5% by weight. 

the catalyst is an selected from the group 
ketone peroxide, 1-butyl hydroperoxide and 



19. The process of claim 13 wfyerpi 
consisting of benzoyl peroxide, methyl 
combinations thereof. . 

20. The process of claim 1 3 wh 




iVe polymerization promoter is present in a 
concentration effective to react with, and crosslink the monomer or prepolymer. 

21. The process of claim 20 wherein the po'fymerizatiou promoter is a polyfiinctional 
aziridine liquid crosslinker. 

22. The process of claim 13 wherein the substrates a polyethylene having a density 
ranging from about 0.930 g cm" 3 to about 0.940 g cm" 3 . 
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\PART B 



Crosslinker CX-100 



1.8 
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Preparatto i cjftjeforoeess of claim 13 wherein the liquid composition is applied to the substrate 

, catalyst, graft initiator system and the other ingredients of 



the comp<24ti 



jgjpnomers. 



t-cunng. 



The resul25g 5nieWce&oF-eTai^^^ ^ffJ^BdW^SS^&^Oted by heating the 

coated substrate aka temperature and for a duration sufficient to cure the applied coating. 

26. The process of claim 25 wherein the applied composition is cured at a 
Preparation of the F&RMIT^AIION: ^„ AnJ _ , . . . . • 
"temperature ranging flspm about 60 to about 200 degrees F, for a tune period. ranging from 

The Pan Asolurbn was mixed into a separate :cr.;~xer wito the fan h somuon, m 
about 30 minutes to about 6 days. _ . . ... - • j trt „ 

the weiabt orooortions shSwu above bv Table 1 . The nuxec tcrmulation was stirred to a 
" 27. The process of claim 13 wherein the liquid composition further comprises a 
uniform solution for the grafting process, 
compatible flame retardanrXagent. 

A pplicatr&t o^ g^fr^ feg^ erc" 1 031116 retardant agent is a phosphorous- 
based -flame, je^tar^antne samples and related parts were coaxed with the grafting solution by 

spraymg. 2 %he^P&f^-a^ 

! groupQCons^^^f fWojrh^^f ^ pta&pnate 

^^(feBria^celteE^ 8 ? 11316 pWuct, and phosphonates. 

T 3g. JThe Excess of^laimv?,? Wejein^jhecflame retardant kselet^dtomstbKgroup 
d Cj?nsisjdmg c£ t djme^l^e|hx^^ aminomethyl 
phosphonate, oligomeric chloroalkyl pMpsphate/phosphonate, tri (1, 3-dichloroisppropyl) 



phosphate, oligomeric phosphonate, trib^l^phqsphate, isopropylated triphenyl ohosphate 

Wntftr-Rased drafting ForfeifiatitfL!^^ 
ester, and combinations thereof. 

% ^^e"jroces#6f claim 3t)'wheFei 
m^lp^honke^ were also prepared. 

fcrmula32.--The process of claim 13 wher< 



flame retardant agent is dimethyl 

provides a water-based urethane 



the polymerization promoter, and the proGess-j 



liquid composition is first prepared without 

P^rts bv 
ler comprises the step of mixing the 

polymerization promoter with the Uquid^con^pskion prior to application of the liquid 

composition to T th^bstrat^poIyrr_er NeoRez 967^ 1 00 .0 . 

Eoi-Rez Resin 3 5 1 5-W-60 \ ' - u 

33. The^^^^o^h^l^j^ieyein the liquid composition furtherlcoit^rises a 

polymer selected-from theCgroup consisting of a vinyr 

Aluminum Paste 251 PA 
polysilicone an^^n^uiatigji^^c^c)^ jwherein said powmer is suitable for grafting to the 

substrate. ^ (Witco OrganoSilicones Group/OSi Specialties, Inc.) 



1^0 

riymer,* a urethane, auji^epoxy, a 



34. A southpolyethylene substrate comprising a graft coating covalently bonded 
thereto, prepared by the ptecess of claim 13. 
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3 JsAn article of manufacture comprising a graft coating covalently bonded thereto, 
prepared by theptecgss of claim 13. ^ py r y c 

36. A Uquid- cotbjp5ation graft coating a solid polyethylene substrate with a : 
coating that comprises at least one non-polyethylene polymer, comprising an effective 
amount ; of a ^mdnomCT or jprepolymer, a graft initiator, a catalyst and a polymerization 
promoter. 



